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(57)Abstract: 

PROBLEM TO BE SOLVED: To correct luminance and 
chrominance unevenness caused in a valid screen. 
SOLUTION: A position block specific processing section 
4 sets a correction area based on correction center 
coordinate data and correction range coordinate data 
stored in a coordinate data storage section 3 and divides 
the correction area into four rectangular areas by taking 
a correction center point of the correction area in 
common. A position arithmetic processing section 5 
discriminates at which of the four rectangular area 
blocks a pixel subject to correction processing is placed 
and locates the position of the pixels in the 
discriminated block as address data. Then a 2-dimension 
interpolation processing section 7 applies interpolation 
processing to each pixel in the correction area based on 
the correction data that are stored in a correction data 
storage section 6 and correct the correction center 
point and on the address data obtained by the position 
arithmetic processing section 5. 
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1 

^cMiEiffi^ i « 5 J; 5 Kfgjg $ tbTV * 5rt h -f 
5 M** i ir |E«Oiii^*^Sjlo 

JiiS3^7EOltjE|a®<DffiiEf LT^Oi 

*«iEiS,6 £ 4 « J: 5 KRfc 3 ftT <^ 3 i: frfflft t 1" 

[*B91<ai&lll&n91] 
[000 1] 

[00 0 2] 

R, G, Bfi, -a.— If = V iD- 7WgB2 0-C=>V 

R. G, B#?grifc 3*1,5. rixfeOlWftflr-S-R, G, B 

fiara^W^^fen-cv^y-fviHiiss ir, 3 

1G, 3 lBi> IS^T^^tfc^TV^^ 
T:*lI]8g32R, 3 2G,- 3 2Bti^i^SH5*!7 

t-, »7y74 1R, 4 1G, 4 1BtJ;cTM 



(2) 

2 

£ ft 5 # >"^MjE^ 4 0 T? y Miasm $ JvCHSttf MS 

$ft5 0 -t tT, =&feff-§-^^fi^ (liquid cry 
stal display) Kv-f 6 0 IC^tt feftTt^S L C D 
K7-f^6 0R, 6 0G, 6 0BSr^LT^«7 0W 
§LCD^70R, 7 0G, TOBtd^^ftS,, 

[0 0 0 3] ^5 V^i^^U— *8 Ofi, A#£ft 
-3*¥HJJHt«I. SYNC, mmmmiB^V. SWCRV? u $/ 
^ C LKtS-i^T P L L (Phase Locked Loop ) [e]gg 
8 1fJSS.K7^6 0R, 6 0G, 6 0 B<D*<{ 5 > 

[ooo4] ret 5 1 Ltfi^Sfi'trya ys« 

^f± v i£i&&7 OcD'g-LCD^/W OR, 7 0G, 
7 OBfc-tiveftR, G, B3t^fi8tt$ft, tOli^ 

[0005] kzztiK iBUfc-J^fclBH^ns?** 

>^aSS 3 0 -Cfet&SSriSS-t-Sfc^xDSiSffi^^^ 
•v«jE§B4 0T?v«E?rfl5fc«)©1ijE{ie^liffi^-t? 

ft, $&ift*g7 Ofcl^tt ?>nT^5LCD/^;V7 OR, 
7 0G, 7 OBOKif/^y^&l^vncjeHLT 

[0 0 0 6] ^r-e, iiEL-fcJ:^^^^^^?^^© 

fcfift&efc#l-5 r t 5 r GB«a»^7'D^ 

*<D7v -y^^^i-o Ell 1 |r— ttiLCD 

(liquid crystal display) y<^-/U<DXt)WS.V tSil 
so *T©M-0*£^H- o 

[0 0 0 7] ^©1219 fctSV^/H^L.^l/^a^D s/ 
^d^A^J^ftS^S-fecOT-T-n^^d-i-R, g, B 
li, A/D^mS81 0(0#A/D^&|gl OR, 10 

G. 1 OB-C-tft^ftx^^BMfem^-lC^m^^ ± 
IEI2I8 £IH^I(C3-— if =3 v ho- ^2 0-enyN7^ 

?f^$ft5c -tUT, ^y-l' h^7>-^^SgP3 o-ett 

W jE35 4 o -e»i«s| x HtHl 1 Jc^t" J: 5 * V - T 

4 2R, 4 2G, 4 2 B^bx— ^ Sret^-Hl b v ffilESr 

[0 0 0 8] ±ffi*:l7^ h^<7>-^^S§l53 0^^-7 
*H*fB4 0T71MM»*liES:tf 5fc*0»]Ef*--^f±. » 

^-C^: ufc 2 #C7c*i HSgB 1 0 0 -ciK^ LfcfctlE-r — ^ ^ 

fflv^fejxr^s. ro2&7cttP^a5i ooi-tt, eiy 
b ^7h L-^sEiifB ioi v WErnvmb 102,6 

;/ ^^^SgB 10 3,4 jfrfetSEffittfflffl 1 0 
4 , M/d ;/ ^ rtMS^JtSB 10 5,2 &7C*tEI*&3i 
so *Bi 0 6 (CioT«j*$ti-S 0 fif^D s/^T KU^SE 
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3 

1gg& 10 1 K:|4 V Mx.\-5m l Oizftfri. b T- 

[SllCm^fiJ1-5i#tc:, fiE*fil»wn$MHUfcl*fc* * 
©S^i (m+1) * (n + 1) <B©Jffi«IT Kk^* s ^fe 
fEtt^HTV^o *tjE*MBlM»l 0 2Kf4, d© 
(m+l) * (n+l) «OSfjRj!:*J»t**iEfl[!JSE1t- 

[0 0 0 9] ::©J:5fc2&5&liliMBi ooil ffcg:7* 

ny^TKV^ialt«Rl 0 lfcSSjS..<m+l) * (n + 
1) m<r>m.WT KU^5rlE®^-frT*5< ffllEffi 
|E«gB10 2lC (m+l) * (n + l) fl©2fcjfcte*Ht 

O.fcjjfc-MSSllG (X, Y) tCjott?)«3EfflSr*«)5arg- 
[4, 9?r®.W.-fv y**M£*6'JSSBl 0 3Kl»V^-C, :i© 
S^G^ifcottg^P s^ld-^frS^fcifcjeU -t© 
bfc^n ;/ ^ ti-g-^tu^ 4 ^©WjEtt^ttjEffiiEit 
ttl. 0 2£>£>4£4EEtfttttHfpi 0 4fcH?tfiti;*;h,£o 

[ooiQ] ;/ > rtffi«4fr£fB i o 5 ft, 

103 tfiiyD ^ ^ $ Hfc 

HiSiG (X. Y) ^ -^©ffcfiT'n ^•©ifwj&jjfffcff 
ft-T 5 i»**IWJ LT* 9 . 2 &7E*tra*&Sig& 1 0 6 -e 
14, ffcS^n * rtM«iftJ£gf5 10 5 ©WJ*£IP:£ , 4 
^ttiEfifittttigB 1 0 5»cl^0 5 ttl$ixfc4o©MjE'(tt»cS 
<5^T 2^5EW»wffi^-r5tt^7 !r -^ - h fc 

[0 0 11] r<DJ;5iat2i?:7Eir^i 6 o-Q'&h 

-*-*SjEffl54 0 0^7^- * £ ^.i-T, ^ 

@jffi7 0©^"^bliS7 2F*ltc*5V' , t:tt, Bj^GW'&Blc: 

[0 0 12] 

fcKJfcU *©&£©M:E*fc*jEfttBlMBl 0 2 K1E 

£©Hffi*r#«L*:Xj£ (WjS) "KUMEUfc^i:, 
©»*#*# <«DTLS 5. £©&«>, f»7 2 

[0 0 13] W;LfiHS©Si&«S:-ttf5fc»fc 

14, 12 1 0 Ltc#$)\gffi 7 0a ©®tg##J£St£# < 
■*-<5i5«##9 . r ©4#£f4^©#»t^ttttIE{it£A 



[0 0 14] 

bT*©*jE«*fc4fc©Je»IH«£# 

^iVu©:/ny*tett11^Sa»*:W£l<» -t©^ 
t , *BE*.£>jS*lfljE-t-**|jE5 f --* t » #i&7*-*te 

[0 0 15] *»Bfffi±K«jE4r*»lt«3*5c©- 

tt]E«ia$H5©**S8j@©ft*#: 
^©v^-rtu©yo y; 5'}^ei- ; 5^Sr¥iJ!£L, JLo. 
*©:/n y^.rt©ni*ttJI*3J!C7D©#»9*— ^tfWJS 

3 ^jc©#iSx-^ J: •? T±IEM3E|g^l*3©#®^© 

[0 0 16] ±EIWB»iE«f^B:,- ^pjffii 

©ftTcttJEttfi^ i * * J: 5 K«J& bfc. 
[0 0 17] ^ERfBK^JxtfviiiESr^rjSWlEfl*© 
«]E'f^jS©aE*|rtt*l!:KJW-Si*R:, ^©ttE^ 
•£>jjKSr*iSi bT*Efll**4«8©ffi»flH«R:5MWUr 
*J<o -tU-c', *J«#ST?«jE«ia$^5®** 5 ±fB4 
<@©Jg^fa«©V^-fti,©^n 9 9\z4j[m*Z>***W& 

±E»»'9*— ^fcJ:o"C*te«*l*J©tt*©S*tt: 
[0 0 18] 

5^A^ov' 3 i^^©m-i-*©^D y^HSr^Lfct© 
-CfcSo r©0 1 li*5V^T, A/D^a51 014. 0^ 

IfetMB-H-R-, G, .>.B-*'9 f ^A'©ttffcfll»R, G, Bt^ 
«»i-5fcft©-A/DaeiftSl'0R,^l 0G, 1 0B^ 

©It ?>hTV^5. =•-— fay^B- ^S2 014, ^llx.14" 

[0 0 19] *W h^7VXB!8#3 0«; a-fa 
^ h d— jvU 2 0*»b©8ft»(E-^R."^ G 1 . B©6?£S© 
WftfcfrS J:3te£*iT*S!?\ *8Wft«#R. G, B© 
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•S-fcfetvCl^S^ y|sl83 1 R, 31 G, 3 1 B is 

■fca s t * f - * # -5- x. e> jxt ^ 5 / u t * m k. 

3 2 R, 3 2G, 3 2 B 25^1} f>;ft/x: 1^-5 „ tfVTjfljE 
SS4 0W\ *!7^ h^7V^^S§P3 0/i» 
R, G, ..BfcjJfVTHtJEftltLTSiJfOWRSrtToTJa ' 
9» if^WE»4 0Kitt % «-ISMam#R, G, B^i 

R* 4 2G, 4 2 BaSfgtfkJvCI/^o io 
[0 0 2 0] D/Ag&tiS5 0«\ #V-x-*fjEgB4 0 i» 
b^ri?* *<Z>&&t&{m%-R, G, BSrT-^-P^<?3#?ft 
^ff-i-R, G, BJc^i-5fc»©D/A^lfegg5 0 
R, 50G, 5 0 B^tt kixTVS,, Y^-l^Q 
014, D/A^lfegB5 0d»e>©=&feff-§-^R, G, B 
»C«to-C^Ste7 O-SrWft-f 5** (LCD) K5-f^ 
6 0 9 , 7 0 \£H&&(D L C D^M- 7 0 

R, 7 0 G, 7 OBd^tf bftX\^ 0 
[00 2 1] 54 ^*\s—9 8 0tt v A#£;ft 

£* 5 PiHJWff-!§-H.SYNC, SEPISifB-^-V. SYNCRT*:? n y 20 
^CLKICS^TPLL (Phase Locked Loop ) Egg 
8 1 JCi.o-CjBES K7^«6 0&mW}-f5itl!><D?'( 5 

[002 2] 2%jcMHQA 1 14, 4. 5 fcAAS 

^57k¥IH»lfB-§-H. SYNC, SttPl^im-i-V. SYNCRU^ o 

■s>?cLK\zm<5\<^Ti£mv>mmG (x, y> j^its 

2&7c*iiMx-*C (X, Y) StSCUlU -t^RS* 
F4x-^C (X. Y) £_hfB*;!7-i' h^7V^HS§|53 
0 O^-f >-[H|gS 3 1^W7^@83 2, ^fV-7«IEffl5 
40C/Vy^7y7 , T-^4 2 Ul*f 4 5 so 
}xtv>3 c *"ifcv 2 &tc*I ^SB 1 t- f4^«»SS^fe 

[00 2 3] El 2 f4, JblEBJ 1 fcij*. Lfc 2 &?ctt IQ&S 1 
T, 7K¥^SBIrI^* ? 2 14, -ffilEteaSrfT* 5 Si 
¥Et UT^c^a-lc; BfflfOiBft* (X, Y) Zftm 
# 2^bJ±i^$^-57k¥tefiM^Xli, *¥i«i»we-g-H. 

^2i»feffi^$H5aiffffi«ffi«Ytt, SEHgJfg-g- 
V.SYNCKIifJJWLT-tfn y -fc y hS^. tK^IrUBW^W. SY 

Sfc-f-M^^-^ir^^So n y^CLKfi® 

*©^te_hT*W^-(k(r|l]»L-fcl,<Dt s , Ky h 

^ d y* infJiHS so 



5 

[0 0 2 4] Mr-*&ijift&S3J4, ^i-SME^-L- 

[0 0 2 5] -^T% B3£*2tttG$tt£$;h<SffiA 

«I«61Igf-^l:o^t§iSt5 0 ft*5, ^©03 
I7 0(4^y^y^7 1 fcl*v*fc*3MBfl6 7 2 

[0 0 2 6] ffiSx-^^gpstd^^^saiE^^ 
^«r r -^ 14, HI 3 fc5%i"*l3ESri»lt * f ^©ttSf 
-i?Gc (Xc, Yc) HE$SHM«x^i?(i 

^LfcB#|r x ^©4oOStoIgf-^Gl (XI, 
Yl) , G2 (X2, Yl) % G3 (XI, Y2) , G 
4 (X2, Y2) t^H5 0 
. [ 0 0 2 7 ] m mmy-f&MM 3 IC (4, «IE®H 
lif-^Gl, G2, G3, G4<p4^^T©^-r 
-^SrA*-t-5^S(4ft<, JilEttIE®HM«x-^cD 
4o«0^7^-^Xl, X2, Yl, Y2SrA*-f-n(4 
Si/ 11 . '<?*—*Xl, X2, XcMYl, Y 

2, Yclt Xl^Xc^X2jyYlgYc^Y20 

[00 2 8] ftfc\ ±|B Ufc J: 5 JScffi*9*-* I4> SSjS 
[00 2 9] *iE>«frjfeG c-^W^G 1-G4© 

[0030] fit^D y ^ #^toage 4 ii s *¥/se 
*i»!?2a^i«g (x, y) (ommx, Yt>m&£ 

Gc(D;<7*-?Xc, Y cSt^ffljE^fflJS^G 1 , G 
.2, G3, G4©^7^-^X1, X2, Yl, Y2& 

$H5^jE4"^ffigX c , Y cSL^ttjEfEHJl^X 1 , 
X2, X3, X4fcli^T > &*Bb£ftZ>ffiJEmt$i 
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(5) 



Y 1 ^YgYcOl, 
Yc<YgY2^> 
Yc<Y^Y2C^, 



A2, A3, A4\Zftm-r%£ 9»;rLT^5 0 
[003 1] El 3 \Z.7frtMX~\t. ttlfilWfit^c 3 V 

?A1, A 2, A3, A4&, M3Efll#H©fll£G n 
(lSn^4) MaEt'CwSG c 3 4otf> 

SftUiliLtV^i*^ 7 0 ©W^PS 

17 2^, ilEffiMT'' 3 y*Al~A4£S£ 

ftV^B^&AO t^UTt^o 
[0 0 3 2] 5t-bT*^Wffi7 0CT)^"^biBffi7 

2>3 : Sr5o(D&fi^'a ^An (0^n^4, nfiSS * 

XUX^Xc> lo, YlSYgYcONf, 

Xc<XgX2, J.O 
X, Y^-klE^©!^ 

[0034] <fut9tg&9A-5 r±, /sa:* ? 

2*»6>fflA**u4IBaHG (X, Y) ©ft«**i-iHA 

X, Y, ffigr-i' ^ 3 A^M$^5«iEtM 
gGc©^7^-^Xc, Y.c&t/MiE<ffifflffiSG 1, 
G2, G3,- .G4©/<5^-?Xl, X2, Yl, Y 

HF'iroffifiT'D y$ AnSr^S:i-S-f-7-f s>^*na s {fc 
i££;h^-3<, ^UT, ^i-L^fc&S^Siii^G 

(X, Y) # % ±Btt«^ny^fl*jeft«»4-C»3e4 
frfcttJEWKHcp-ttll^ei s/ ^ A n © if r 
i-SsMflai U *©*U»]i&* * X b , Y b £ 

[00 3 5] w £ "C. 5 K*5tf SSifrr 

-^Xb, Yb©WJ#&£04S:#J8Lft3Sfel&9|-t- 
5„ 04tc:^:-rj;p^«! ! S$ix5®^G (X, Y) &*$L 
I^Dy^Al s/^*n = l) fcfflt-f-SB*© 

X b MlE^'Lv&G c tll^G 1 b<DX3j 

o-C^S^, fJST-^YbliijEt^Gc klKM-G 
1 i:cDY*-|6]©Eggti: s S^GtlS^G 1 i©Y#fi© 
Sgm k K <fc o X Scf r i: tf* T* * 5 c 
[0 0 3 6] Sit, «L3S1-5@I*G (X, Y) 
ny?A2 (n = 2) tttEtS^W-^Xb 
tt, ffilE^'LvSG c tH^G 2 iCDX*[P]©Sgfii. iffi 
^Gi:IS^;G2 fcOX*|6lOffilifcfcJ:oT^*ix, # 
ifif-^Yblt ffijE<P<C-\&G c klMM-G 2 £©Y;frft 
OffiKfc, Sf*Gi:lRjfcG2i:©Y*Gl©eii£fcJ:o' 

[0 0 3 7] @*fcLTEI*G o y# A 3 (n 

= 3) IZifLM-t^Ommf— ^Xbtt, ijEt^G 
c tS,SG 3 i©x#fl©e»fc:*#i-<&iB*G JtBCjSG 

fi, *EE G c fcTRjSG 3 i©Y#tf)©SElite*tt" 

5iSSGi:Tl,^G3 £©Y;£|p]©SEPiK ioT^ix 

So 



X, Y^^ibtelt, ::©H*G (X, Y) ^0 3 
fc^i-*JSb®ffi 7 0 aWX-YEKMM^frfd&Br/ci 

[00 3 3] CI iT»©«^*Klt UCI±, #J 
SB*?:/* 2^btti^$jv5H#G (X, Y) (OMM 



yn^A4 
/d j/^AO 
[0 0 3 8] BIG (X, Y) *5fir«^n 

A 4 (n = 4) tfiftSNfOfir-^Xbli, fitiE 
«f>«L\£G c kTR&G4 h<DXjjft<DmMt, M^G kJM 
£G 2 b<DXjjfa<D$gmk\££^X7i<&^ &&rr—f 
Y b ti, fit IE G c i IR,£ G 4 £ © Y ©Bggi 

fc, pfSGiW^G2 t©Y^-[6]©EEiii:^J;^T^$ 

[0 03 9] 1"&;b*>, X b , Ybll 

n = 0©B# Xb=Yb = 0 

n=l©S$ Xb= (X-Xl) / (Xc-Xl) , Y 
b= (Y-Y 1) /(Yc-Yl) 
n=2©B# Xb= (X2-X) / (X2-Xc) , Y 
b= (Y-Yl) / (Yc-Yl) 
n = 3©!$ Xb= (X-Xl) / (Xc-Xl) , Y 
b= (Y2-Y) / (Y2-Yc) 
n = 4(Om X b = (X2-X) / (X2-Xc) , Y 
b= (Y2-Y) / (Y2-Yc) 

[0040] mEf-ttemfr 6 f±> m^n^'t^m. 

MG c IcfcttSMiE-r-^C c &%Mi-5tc#><DW?. 

[oo4i] 2 &jt®m&m& 7 ^sge 5 

^©ffilEx— ^ C c {rS<5VT, X-YspSMSH-fctt 
5ftS©tt«f-*5«t5S^G (X, Y) ©2&7C*fFra7 f 
-^C (X, Y) Sr*«)5J:5{-U-C^-5„ WA-tfJWK 
*t'W^J:o-C*©e>ix5Bi*G (X, Y) ©2*5c*tM 
7=-^C (X, Y) f±, 
C (X, Y) =Cc*Xb*Yb 

[00421; 4*5. H 2 fc^-f- 2 0c5c4limff 1 ©*^K 
tt, ^{g-f-R, G, B©flHx*>iaHR©!iMft«*©2 
*5c*tlWf*-^C (X, Y) SraiilE-rsfcft©^©^*? 
9, 3fe©UMft«-S-R, G, BSr*8Mf f -#Sr#»i>S» 
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-a-f±> ±iebi 2 \ztf bfc 2 &7&ttvwi 1 ©«j*as 3 0-2, 

[0 0 4 3] £©* 5fc*^Jfc©»«gfc:*JVvCH\ -2&. 
5cMreS8 1 T^fe^5ttS©B*G(Dfi:fiM^ (X, 
Y) $r*8fc«fo*fiEH*C (X, Y) $r^ffii-5^i 
fc«fc 9 > 7 2 ftT^M#jK#&^3iS$&-^.£,£ 

A^SrSjE-f-SJ: 5lr txv>5„ i"fc;h*> N *H3S©^ 
*fc**VN-Cr±, ^fe 2K5cttMA i-teto«Ma«*rfT5i& 

»PSNfJ& iftefeVT, -MlESrd»»t5 >f«L>jfe©ffiS-r- 
* G cfttflltIEjW8.fc.5r. t fcfcSttjEWfcOffi*^- 
#G1, G2, G3, G4Sr70<JUT*S< «3E 
^'tlv&ottlE-r-* C c SrA*bT*5<„ r^lc J: 9 fl- 
«70 a ©$&BrtT*ffit©HfiiG©*¥teBM«l 
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-5c V-Jl/m&nz 1 f4, RGB©#ljiWfc{§-S§-©it*gg 
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tari 35^fgTfc5. fcja, if V^ttiEgB 4 0 T*I4, 
11 1 fc^ UfcL 0 ©A^Uffi V -gii^T 

20 ©«H4Sr*JjE-t-S fc©-?*> 9 v ft&ffB 5 \zwf- i. 5 fc 

[0 0 5 0] idT, ■if>'-r||jE«4 0fcA***b5A 
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±IE2j5C7C«ragi51-C#fe^«micC (X, 
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0 ©ffl;>j 5 (4, 

5 (X, Y, Z) = (1 +pC (X, Y) ) T (Z) + 
q C' (X, Y) 
30 (flu P> qf4^) 

[00S1J.OJ9, tfV-^SiEllliSc 5 J4, AA«-§-U' 
^^Zi^SfM7 2rt©'fifcg (X, Y) CHftt^ 

[0 0 5 2] **s, #Hi!©7l21jit;::teV'>Tf4, x-y? 
ffiffi^Jj: 1 ,^©ffil^-^ s MjE^'L^SSI^ 1 o©ffi 
lE^ffl^BS^L-fc^©. iSSrt©^T©®^tes:ic*;(t 
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c, Yc, Zc) ^iirt^ixfc^ffi-r, _kfE2&5£*ilfg 
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X, Y. Zj55±fB£W1-©l$' Xb=Yb = Zb = 0 
[0 06 0] -hiBW J: 5 bTtt***«!!aas 5 "C^H 
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so X. ftitW®mG (X, Y, Z) ©S&^ntoWf*— ?C 
(X, Y, Z) 5l-bTV^5o 
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[0062] ^©<t5 iC*^BJ©flii(D^J£0^(Ci3t ■> 
Ttt, 3^5ctt^lfB-e#bn^fe5iii^G©tefiM« 
. (X, Y, Z) fc*»Ui»o»jEH»C (X, Y, Z) 

[006 3] 3 »5c«IIHffl-C» b^fcffiS 

(X. Y, Z) Sr*»fc»o»EH»C (X, Y, Z) 

Zcommr (Z). T'*fc$ix5. iot, ±IELfcJ:5 
^3^5t; ; )i^§l5r#feJx2)3i!fe7cttE^®:C (X, Y, 
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so Sir, ^/^«Ea54.0coai^)6liv 
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b, Yb, Zb^J^JSr^LfcH-efeS,, 
[0 7] LCD^/KDA^m)EV-^ii^T<OM#Sr 
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* NOTICES* . . 4 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A setting means to set up the amendment field which applies amendment on a usual picture 
area, and a means to divide the amendment field into four rectangle fields, using the amendment central 
point of the above-mentioned amendment field as common, A judgment means to judge whether the 
pixel by which amendment processing is carried out is located in four above-mentioned blocks [ which / 
of a rectangle field ], and to pinpoint the pixel location within the block by address data, The image 
display device characterized by having the amendment data which amend the above-mentioned 
amendment central point, and an amendment means by which the above-mentioned address data 
perform interpolation processing of each pixel in the above-mentioned amendment field. 
[Claim 2] The above-mentioned amendment central point is an image display device according to claim 
1 characterized by being set up so that it may become the maximum amendment point on the above- 
mentioned usual picture area. 

[Claim 3] A setting means to set up the amendment field of the three dimension which applies 
amendment on a usual picture area, A means to divide the amendment field into eight method object 
fields of merit, using the amendment central point of the amendment field of the above-mentioned three 
dimension as common, A judgment means to judge whether the pixel by which amendment processing 
is carried out is located in eight above-mentioned blocks [ which / of the method object field of merit ], 
and to pinpoint the pixel location within the block by the address data of a three dimension, The image 
display device characterized by having an amendment means by which the amendment data which 
amend the above-mentioned amendment central point, and the address data of the above-mentioned 
three dimension perform interpolation processing of each pixel in the above-mentioned amendment 
field. 

[Claim 4] The above-mentioned amendment central point is an image display device according to claim 
3 characterized by being set up so that it may become the maximum amendment point on the above- 
mentioned usual picture area. 



[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With respect to an image display device, in image display, such as a display and 
a projector, in case especially this invention performs nonlinear processing, such as linearity processing 
of white balance adjustment etc., or a gamma correction, it relates to a suitable image display device 
[0002] 

[Description of the Prior Art] The block diagram of the signal system of RGB3 plate type liquid crystal 
BUROJIEKUTA carried in drawing 8 as a conventional example at a projection mold television receiver 
etc. is shown. In this drawing 8 , the video signals R, G, and B whose liking of a user contrast and 
brightness were adjusted in the user control section 20, and the video signals R, G, and B in three 
primary colors inputted from the preceding paragraph block which is not illustrated suited are formed. 
While adjustment of a color temperature is performed by the white balance controller 30 by which these 
video signals R, G, and B are constituted from gain circuits 31R, 31G, and 3 IB where suitable gain is 
given, and bias circuits 32R, 32G, and 32B where suitable bias is given, gamma amendment is 
performed in the gamma correction section 40 constituted with the nonlinear amplifier 41R, 41G, and 
41B, and image quality is adjusted. And each chrominance-signal component is supplied to each LCD 
panels 70R, 70G, and 70B of the liquid crystal plate 70 through the LCD drivers 60R, 60G, and 60B 
prepared in the liquid crystal display (liquid crystal display) driver section 60. 

[0003] He is trying for a timing generator 80 to generate the timing signal of the liquid crystal drivers 
60R, 60G, and 60B in the PLL (Phase Locked Loop) circuit 81 based on Horizontal Synchronizing 
signal H.SYNC, Vertical Synchronizing signal V.SYNC, and Clock CLK which are inputted. 
[0004] Thus, in a projection mold television receiver, R, G, and B light will be irradiated by each LCD 
panels 70R, 70G, and 70B of the liquid crystal plate 70, respectively, and the transmitted light will be 
projected on a screen etc. 

[0005] However, a circuit block of the signal system of a liquid crystal projector which was described 
above The adjustment value with the correction value same on the whole screen for performing gamma 
amendment in the adjustment value and the gamma correction section 40 for adjusting a color 
temperature by the white balance controller 30, since all signals shall be processed in analog, Since he is 
trying to process using correction value, there is no effectiveness of improving ****** of the so-called 
uniformity called the brightness and chromaticity nonuniformity which originate in the manufacture 
variation and the projection lamp of the LCD panels 70R, 70G, and 70B which are formed in the liquid 
crystal plate 70, and are generated. 

[0006] Then, the circuit block of the signal system of RGB plate type liquid crystal BUROJIEKUTA 
which can improve ****** 0 f uniformity which was described above is proposed, and the block 
diagram is shown in drawing 9 . Moreover, the input voltage V of the common LCD (liquid crystal 
display) panel to drawing 1 1 and the relation of permeability T are shown. 

[0007] In this drawing 9 , the analog video signals R, G, and B of each color inputted from the preceding 
paragraph block which is not illustrated are changed into a digital video signal, respectively with each 
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A/D converters 10R, 10G, and 10B of the A/D-conversion section 10, and the picture signal which 
contrast and brightness were adjusted in the user control section 20 like above-mentioned drawing 8 , 
and suited liking of a user is formed. And while adjustment of a color temperature is performed by the 
digital signal, he reads data from the look-up tables 42R, 42G, and 42B with the data of a property curve 
contrary to a V-T property as shown in drawing 1 1 5 and is trying to apply gamma amendment in the 
gamma correction section 40 by the white balance controller 30. 

[0008] The amendment data calculated in the two-dimensional interpolation section 100 which showed 
the amendment data for performing adjustment and amendment in the above-mentioned white balance 
controller 30 or the gamma correction section 40 with the broken line are used. It is constituted by the 
location block-address storage section 101, the correction value storage section 102, the 103 or 4 
location block specification processing sections correction value extract section 104, the coordinate 
specification section 105 within a location block, and the two-dimensional interpolation processing 
section 106 at this two-dimensional interpolation section 100. While making horizontal the usual picture 
area 72 except the blanking section 71 of the display screen 70 as shown in drawing 10 m division, 
when n division of is done perpendicularly, the coordinate address of the intersection (m+1) * (n+1) 
individual is beforehand memorized by the location block-address storage section 101. Moreover, the 
correction value in the intersection of this (m+1) * (n+1) individual is memorized by the correction 
value storage section 102. 

[0009] Thus, while the two-dimensional interpolation section 100 makes the location block-address 
storage section 101 memorize the coordinate address of an intersection (m+1) * (n+1) individual, he is 
trying to calculate the correction value in the pixel of arbitration by making the correction value storage 
section 102 memorize the correction value in the intersection of (m+1) * (n+1) individual. That is, when 
calculating the correction value in the pixel G (X, Y) shown, for example in drawing 10 , first, it 
specifies in which location block this pixel G is contained in the location block specification processing 
section 103, and the correction value of four points included in that specified block is called to the four- 
point correction value extract section 104 from the correction value storage section 102. 
[0010] The coordinate specification section 105 within a location block will calculate the interpolation 
data which have distinguished whether in which location of the location block the pixel G (X, Y) as 
which a location block was specified in the location block specification processing section 103 exists, 
and interpolate it two-dimensional based on four correction value called in the two-dimensional 
interpolation processing section 106 to the distinction result of the coordinate specification section 105 
within a location block, and the four point correction- value extract section 105. 
[001 1] The interpolation data obtained in the two-dimensional interpolation section 100 by thus, the 
thing to use as a parameter of the white balance controller 30 or the gamma correction section 40 Since 
brightness and chromaticity nonuniformity can be amended according to the location of Pixel G in the 
usual picture area 72 of the display screen 70, there is an advantage that improvement in image quality 
can be aimed at as compared with the circuit block of the signal system of RGB 3 plate type liquid 
crystal BUROJIEKUTA as shown in above-mentioned drawing 8 . 
[0012] 

[Problem(s) to be Solved by the Invention] However, it sets to the signal system circuit block of a liquid 
crystal projector as shown in above-mentioned drawing 9 . By setting up a grid-like block in a usual 
picture area 72 beforehand, and making the correction value storage section 102 memorize the 
correction value of the intersection If the location which the nonuniformity of brightness or a 
chromaticity produces does not exist in the intersection (top-most vertices) which divided this screen in 
order to amend nonuniformity of brightness or a chromaticity, the effectiveness of an improvement will 
decrease greatly. For this reason, it was difficult to amend brightness and chromaticity nonuniformity in 
the location of the arbitration in a usual picture area 72. 

[0013] Moreover, since there was the need of making [ many ] the number of screen separation of usual 
picture area 70a shown in drawing 10 in order to raise the degree of freedom of adjustment, for example 
and only that number of partitions needed to input correction value in this case, the memory of a 
comparatively big capacity was needed and there was also a fault that a circuit scale became large. 
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[0014] . 

[Means for Solving the Problem] A setting means to set up the amendment field which this invention is 
made in view of such a trouble, and applies amendment on a usual picture area, A means to divide the 
amendment field into four rectangle fields, using the amendment central point of an amendment field as 
common, A judgment means to judge whether the pixel by which amendment processing is carried out 
is located in four blocks [ which / of a rectangle field ], and to pinpoint the pixel location within the 
block by address data, It has the amendment data which amend the amendment central point, and an 
amendment means by which address data perform interpolation processing of each pixel in an 
amendment field. 

[0015] Moreover, a setting means to set up the amendment field of the three dimension which applies 
amendment on a usual picture area, A means to divide the amendment field into eight method object 
fields of merit, using the amendment central point of the amendment field of a three dimension as 
common, A judgment means to judge whether the pixel by which amendment processing is carried out 
is located in eight blocks [ which / of the method object field of merit ], and to pinpoint the pixel 
location within the block by the address data of a three dimension, It is made business equipped with an 
amendment means by which the amendment data which amend the amendment central point, and the 
address data of a three dimension perform interpolation processing of each pixel in the above-mentioned 
amendment field. 

[0016] Moreover, the above-mentioned aforementioned amendment central point was set up so that it 
might become the maximum amendment point on a usual picture area. 

[0017] While setting the coordinate of the amendment central point of the amendment field to which 
amendment is applied as arbitration according to this invention, the amendment field is divided into four 
rectangle fields, using the amendment central point as common. And while judge whether the pixel by 
which amendment processing is carried out with a judgment means is located in four above-mentioned 
blocks [ which / of a rectangle field ] and pinpointing the pixel location within the block by address data, 
the brightness and the chromaticity nonuniformity the amendment data which amend the above- 
mentioned amendment central point, and the interpolation data which perform in interpolation 
processing of the pixel location of the arbitration in an amendment field by the above-mentioned address 
data are generated in a usual picture area by asking can amend by the easy configuration. 
[0018] 

[Embodiment of the Invention] Drawing 1 shows the block diagram of the signal system of RGB3 plate 
type liquid crystal BUROJIEKUTA carried in a projection mold television receiver etc. as a gestalt of 
operation of this invention. In this drawing 1 , A/D converters 10R, 10G, and 10B for the A/D- 
conversion section 10 to change into the digital video signals R, G, and B each video signals R, G, and 
B of the analog of each color inputted from the preceding paragraph block which is not illustrated are 
formed. The contrast and the brightness of a display image are adjusted and it is made for the user 
control section 20 to have a user's favorite picture signal formed of the control signal supplied from the 
control circuit which is not illustrated, for example. 

[0019] It is made for the white balance controller 30 to have the color temperature of the video signals 
R, G, and B from the user control section 20 adjusted. The gain circuits 31R, 31G, and 31B where 
suitable gain data are given in order to adjust the color temperature by the side of the white of each 
video signals R, G, and B, In order to adjust the color temperature by the side of the black of each video 
signals R, G, and B, the bias circuits 32R, 32G, and 32B where suitable bias data are given are formed. 
The gamma correction section 40 performs a gamma correction to video signals R, G, and B from the 
white balance controller 30, and is adjusting image quality to them, and the look-up tables 42R, 42G, 
and 42B for performing a gamma correction to each video signals R and G and every B are formed in 
the gamma correction section 40. 

[0020] D/A converters 50R, 50G, and SOB for the D/A transducer 50 to change each digital video 
signals R, G, and B of the gamma correction section 40 into each video signals R, G, and B of an analog 
are formed. The liquid crystal driver 60 is the liquid crystal (LCD) driver 60 which drives the liquid 
crystal plate 70 by each chrominance-signal components R, G, and B from the D/A transducer 50, and 
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the LCD panels 70R, 70G, and 70B of each color are formed in the liquid crystal plate 70. 
[0021] He is trying for a timing generator 80 to generate the timing signal for driving the liquid crystal 
driver 60 by the PLL (Phase Locked Loop) circuit 8 1 based on Horizontal Synchronizing signal 
H.SYNC, Vertical Synchronizing signal V.SYNC, and Clock CLK which are inputted. 
[0022] The two-dimensional interpolation section 1 calculates the two-dimensional interpolation data C 
(X, Y) in the pixel G of arbitration (X, Y) based on Horizontal Synchronizing signal H.SYNC, Vertical 
Synchronizing signal V.SYNC, and Clock CLK which are inputted so that it may mention later, and the 
two-dimensional interpolation data C (X, Y) is made to be supplied to it to the look-up table 42 of the 
gain circuit 3 1 and bias circuit 32 of the above-mentioned white balance controller 30, and the gamma 
correction section 40. Moreover, the center position coordinate data for which amendment of brightness 
or chromaticity nonuniformity is needed beforehand, the coordinate data of the amendment range, the 
amendment data in an amendment center position coordinate, etc. are supplied to the two-dimensional 
interpolation section 1, and it is stored in memory etc. 

[0023] Drawing 2 is the block diagram having shown the example of 1 configuration of the two- 
dimensional interpolation section 1 shown in above-mentioned drawing 1 . In this drawing 2 level / 
vertical-synchronization counter 2 When the location in the display screen of the pixel (signal) which 
performs amendment processing, i.e., the display screen, is seen as a flat surface The horizontal position 
coordinate X which is a counter for specifying the field coordinate (X, Y) of a pixel, and is outputted 
from this horizontal / vertical-synchronization counter 2 While zero reset is carried out synchronizing 
with Horizontal Synchronizing signal H.SYNC, it counts up for every clock CLK and considers as the 
coordinate data showing the location of a horizontal pixel. Moreover, synchronizing with Vertical 
Synchronizing signal V.SYNC, zero reset of the vertical-position coordinate Y outputted from level / 
vertical-synchronization counter 2 is carried out, and let it be the coordinate data showing the location of 
the pixel of the perpendicularly it counts up for every Horizontal Synchronizing signal H.SYNC. In 
addition, Clock CLK is what synchronized with the change on the time-axis of a pixel, and, generally is 
called a dot clock. 

[0024] The register for storing the amendment core coordinate data and the amendment range coordinate 
data which are mentioned later etc. is prepared, in the time of works adjustment etc., beforehand, from 
the exterior, amendment core coordinate data and amendment range coordinate data are inputted into 
this register, and the coordinate data storing section 3 is stored in it. 

[0025] An example of the display screen of the liquid crystal projector made into the gestalt of this 
operation here at drawing 3 is shown, and the amendment core coordinate data and the amendment 
range coordinate data which are stored in the above-mentioned data storage section 3 using this drawing 
are explained. In addition, in the example of the display screen shown in this drawing 3 , it considers as 
the thing of a screen which brightness nonuniformity or chromaticity nonuniformity has produced near 
the center mostly. Moreover, a display screen 70 makes the forward direction the direction to which a 
pixel moves with the passage of time supposing the X-Y plane coordinates which set the X-axis as the 
horizontal direction of the usual picture area 72 except the blanking section 71, and set the Y-axis as the 
perpendicular direction. 

[0026] The amendment core coordinate data stored in the coordinate data storing section 3 It considers 
as the coordinate data Gc (Xc, Yc) of the central point to which the amendment shown in drawingjj is 
applied. Amendment range coordinate data is set to the coordinate data Gl (XI, Yl) and G2 (X2, Yl) of 
the four top-most vertices, G3 (XI, Y2), and G4 (X2, Y2) when the amendment field H for which the 
amendment shown in drawing 3 is needed is specified in a rectangle. 

[0027] However, what is necessary is not to input the amendment range coordinate data Gl and G2, G3, 
and the coordinate data of all four points of G4 into the coordinate data storing section 3, and just to 
input four parameters XI, X2, Yl, and Y2 of the above-mentioned amendment range coordinate data 
into it. However, Parameters XI, X2, and Xc, and Yl, Y2 and Yc need to fulfill the conditions of XI 
<=Xc<=X2 and Yl <=Yc<=Y2. 

[0028] In addition, it is carried out in the adjustment phase at the time of manufacture, and gets down, 
for example, an image is caught with camera equipment, it becomes possible to perform regulating 
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automatically by manufacture and the adjusting device, since it is realizable by analyzing brightness, and 
the location and extent of chromaticity nonuniformity, and coordinate data which was described above 
can also raise productive efficiency. Moreover, according to a facility, you may distinguish by human 
being's eyes. 

[0029] Moreover, a setup of the coordinate data of the amendment central point Gc or top-most vertices 
G1-G4 is realizable by transmitting data to the microcomputer equipment in a set with the remote 
commander of the television receiver concerned, or an external computer apparatus. 
[0030] While the coordinates X and Y of Pixel G (X, Y) are supplied from the horizontal / perpendicular 
counter 2, as for the location block specification processing section 4, the parameters Xc and Yc of the 
amendment core coordinate Gc and the amendment range coordinates Gl and G2, G3, and the 
parameters XI, X2, Yl, and Y2 of G4 are supplied from the coordinate data storing section 3. And he is 
trying to divide the amendment field H made into a rectangle into the location blocks A 1 and A2 made 
into four more rectangle fields, A3, and A4 based on the amendment core coordinates Xc and Yc and the 
amendment range coordinates XI, X2, X3, and X4 which are supplied from the coordinate data storing 
section 3. 

[0031] In the example shown in drawing 3 , while defining each location block A 1 and A2, A3, and A4 
as four rectangles which make a vertical angle the top-most vertices Gn (l<=n<=4) and the amendment 
central point Gc of the amendment field H, the field which is in the usual picture area 72 of a display 
screen 70, and does not belong to the above-mentioned location block Al - A4 is defined as AO. 
[0032] Thus, when the outputs X and Y from horizontal/vertical counter 2 are given after dividing the 
inside of the usual picture area 72 of a display screen 70 into five location blocks An (0<=n<=4 and n 
are an integer), he is trying to specify in which block it is contained among the location blocks An with 
which this pixel G (X, Y) was developed by the X-Y side of usual picture area 70a shown in drawing 3 . 

[0033] The outputs X and Y which show the coordinate of the pixel G (X, Y) outputted, for example 
from a horizontal / perpendicular counter 2 as specific processing here When block A4 X and Y is 
except the above at the time of block A3Xc<X<=X2 and Yc<Y<=Y2 at the time of block A2X1 
<=X<=Xc and Yc<Y<=Y2 at the time of block Al Xc<-X<=X2 and Yl <=Y<=Yc at the time of XI 
<=X<=Xc and Yl <=Y<=Yc, He distinguishes from block AO and is trying to specify a location block. 
[0034] The outputs X and Y which show the coordinate of the pixel G (X, Y) to which the location data- 
processing section 5 is outputted from a horizontal / perpendicular counter 2, The parameters Xc and Yc 
of the amendment core coordinate Gc supplied from the coordinate data storing section 3 and the 
amendment range coordinates Gl and G2, G3, the parameters XI, X2, Yl, and Y2 of G4, and the 
location block An in the amendment field H supplied from the location block specification processing 
section 4 The suffix n to specify is supplied and it is. And the pixel G (X, Y) processed from these 
distinguishes in what address of the location block An of the amendment field H pinpointed in the 
above-mentioned location block specification processing section 4 it is located, and he is trying to 
output the distinction result as address data Xb and Yb. 

[0035] Here, the distinction approach of the address data Xb and Yb in the location data-processing 
section 5 is explained, referring to drawing 4 . The address data Xb in case the pixel G (X, Y) processed 
as shown in drawing 4 is located in the location block Al (suffix n= 1) It is shown by the distance of the 
direction of X of the amendment central point Gc and top-most vertices Gl, and the distance of the 
direction of X of Pixel G and top-most vertices Gl, and the distance of the direction of Y of the 
amendment central point Gc and top-most vertices Gl and the distance of the direction of Y of Pixel G 
and top-most vertices Gl can show the address data Yb. 

[0036] Moreover, the address data Xb in case the pixel G (X, Y) to process is located in the location 
block A2 (n= 2) It is shown by the distance of the direction of X of the amendment central point Gc and 
top-most vertices G2, and the distance of the direction of X of Pixel G and top-most vertices G2, and the 
address data Yb are shown by the distance of the direction of Y of the amendment central point Gc and 
top-most vertices G2 ? and the distance of the direction of Y of Pixel G and top-most vertices G2. 
[0037] The address data Xb in case Pixel G is similarly located in location block A3 (n= 3) are 
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expressed by the distance of the direction of X of Pixel G and top-most-vertices G3 to the distance of the 
direction of X of the amendment central point Gc and top-most- vertices G3, and the address data Yb are 
shown by the distance of the direction of Y of Pixel G and top-most- vertices G3 to the distance of the 
direction of Y of the amendment central point Gc and top-most-vertices G3. 

[0038] Similarly the address data Xb in case Pixel G (X, Y) is located in location block A4 (n= 4) It is 
shown by the distance of the direction of X of the amendment central point Gc and top-most vertices 
G4, and the distance of the direction of X of Pixel G and top-most vertices G2, and the address data Yb 
are shown by the distance of the direction of Y of the amendment central point Gc and top-most vertices 
G4, and the distance of the direction of Y of Pixel G and top-most vertices G2 . 

[0039] Namely, the address data Xb and Yb are at the time of n= 0. At the time of Xb=Yb=0n=l Xb= 
(X-Xl)/(Xc-Xl), Yb=(Y-Yl)/(Yc-Yl) 

At the time of n= 2 Xb=(X2-X)/(X2-Xc) 5 Yb=(Y-Yl)/(Yc-Yl) 
At the time of n= 3 Xb=(X-Xl)/(Xc-Xl), Yb=(Y2-Y)/(Y2-Yc) 
At the time of n= 4 Xb=(X2-X)/(X2-Xc), Yb=(Y2-Y)/(Y2-Yc) 
A definition is given. 

[0040] The register for storing the amendment data Cc in the amendment core coordinate Gc etc. is 
prepared, in the time of works adjustment etc., beforehand, from the exterior, the amendment data Cc 
are inputted into this register, and the amendment data storage section 6 is stored in it. 
[0041] He is trying for the two-dimensional interpolation processing section 7 to ask for the two- 
dimensional interpolation data C (X, Y) of the pixel G in the location of the arbitration in X-Y plane 
coordinates (X, Y) based on the address data Xb and Yb from the location data-processing section 5, and 
the amendment data Cc from the amendment data storage section 6. For example, it can ask for the two- 
dimensional interpolation data C (X, Y) of Pixel G (X, Y) called for by linear interpolation with C(X, Y) 
=Cc*Xb*Yb. 

[0042] In addition, the configuration of the two-dimensional interpolation section 1 shown in drawing 2 
is for calculating the two-dimensional interpolation data C of any one kind of video signal of video 
signals R, G, and B (X, Y), and three configurations of the two-dimensional interpolation section 1 
which showed the video signals R, G, and B of three colors to above-mentioned drawin g 2 when asking 
for interpolation data are needed. 

[0043] Thus, he is trying to amend the brightness and chromaticity nonuniformity which exist locally in 
a usual picture area 72 in the gestalt of this operation by using the correction function C (X, Y) which 
has the position coordinate (X, Y) of the pixel G of the arbitration obtained in the two-dimensional 
interpolation section 1 in a variable. That is, in the gestalt of this operation, while inputting the 
coordinate data Gl and G2 of the amendment field where the coordinate data Gc of the central point and 
amendment to which amendment be apply will reach in the time of works adjustment etc., G3, and G4 
since it be necessary to know the field on the screen which need to perform interpolation processing in 
the two-dimensional interpolation section 1 beforehand for example, the amendment data Cc of the 
amendment central point be input. When the horizontal position coordinate X of the pixel G of 
arbitration and the vertical-position coordinate Y are given within the limits of usual picture area 70a by 
this, he is trying to amend brightness, chromaticity nonuniformity, etc. by calculating the two- 
dimensional correction value Cc in the coordinate location G (X, Y) by the operation. 
[0044] Here, it considers amending the gain circuit section 31 of the white balance controller 30 which 
showed the coordinate location (X, Y) of the pixel G of the arbitration obtained in the above-mentioned 
two-dimensional interpolation section 1 to drawing 1 using the correction function C (X, Y) which it has 
in a variable. For the gain circuit section 31, since it considers as the circuit section which adjusts the 
color temperature by the side of the white of the image which changes the amplification degree of each 
video signal of RGB, and is displayed, when level of the video signal generally inputted into this gain 
circuit section 31 is set to Z, the output signal D outputted from the gain circuit section 3 1 is D(Z) =kZ. 
(however, k is taken as gain data) 

It is expressed and an output signal D serves as a function of Z. 

[0045] When the correction function C (X, Y) obtained in the above-mentioned two-dimensional 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/21/2004 



Page 7 of 9 



interpolation section 1 is applied here, the output signal D outputted from the gain circuit section 31 is D 
(X, Y, Z) =(k+pC (X, Y)) Z. (however, p is taken as a constant) 

A next door and an output D serve as signal level Z and a function of the location in usual picture area 
70a (X, Y). That is, in the gain circuit section 3 1 of the white balance controller 30, with a location, 
amplification degree can be changed now and the color temperature by the side of white can be locally 
changed now. 

[0046] When similarly the case where the bias circuit section 32 of the white balance controller 30 in 
drawing 1 is amended is considered, the bias circuit section 32 Since it considers as the circuit section 
which changes the dc component of each video signal of RGB, and adjusts the color temperature by the 
side of the black of the image displayed, when level of the video signal inputted into the bias circuit 
section 32 is set to Z, an output signal B serves as a function of Z, and is B(Z) =Z+m. (however, m is 
taken as bias data) 
It is shown. 

[0047] When correction function C (X, Y) obtained in the above-mentioned two-dimensional 

interpolation section 1 is applied here, it is B(X, Y, Z) =Z+m+qC (X, Y). (however, q constant) 

A next door and an output B serve as signal level Z and a function of the location in a usual picture area 

72 (X, Y). That is, in the bias circuit section 32, with a location, a direct-current (DC) component can be 

changed now and the color temperature by the side of black can be locally changed now. 

[0048] Thus, the relation of the output signal W and input signal Z which are outputted from the white 

balance controller 30 is W(X, Y, Z) =(k+pC (X, Y)) Z+m+qC (X, Y) by using two functions D and B 

obtained. 

It can be shown. 

[0049] Moreover, the correction function C (X, Y) obtained in the two-dimensional interpolation section 
1 can be applied also to the gamma correction section 40 completely like application to the above- 
mentioned white balance controller 30. In addition, in the gamma correction section 40, the property of 
the input voltage V-permeability T of the LCD panel 70 shown in drawing 1 is amended, and it is shown 
as a property as shown in drawing 5 . 

[0050] If level of the signal outputted from Z and the gamma correction section 40 in the level of the 
input signal inputted into the gamma correction section 40 here is set to gamma The output delta of the 
gamma correction section 40 at the time of applying the correction function C (X, Y) which gamma was 
shown by function [ of Z ] gamma (Z) and was obtained in the above-mentioned two-dimensional 
interpolation section 1, and C (X, Y) is delta(X, Y, Z) =(l+pC (X, Y)) gamma(Z)+qC (X, Y). 
(However, p and q constant) 
It will be shown. 

[0051] That is, the gamma correction function delta turns into the input signal level Z and a function of 
the location in a usual picture area 72 (X, Y), and with a location, a gamma correction can change and it 
can change now the V-T property of the LCD panel 70 locally. 

[0052] In addition, although how to calculate the correction value C in all the pixel locations in a screen 
at the time of setting the amendment data of one point, an amendment center position, and one 
amendment range as X-Y plane coordinates in the gestalt of this operation was shown This is an 
example to the last, and when two or more amendment data, amendment center positions, and 
amendment range are set up, it is completely possible similarly to calculate the correction value C in all 
the pixel locations in a screen. However, it is conditions that two or more amendment center positions 
and amendment range do not lap in the gestalt of this operation. 

[0053] In addition, when a center position coordinate and an amendment range coordinate overlap, for 
example, if the amendment data of the part which would perform maximum processing and will overlap 
if the amendment data of the part which would perform average-value processing and will overlap if the 
amendment data of the duplicate part are forward and negative are forward and forward are negative and 
negative, it is possible to realize by performing minimum value processing. 

[0054] Next, the case where three-dimension interpolation is carried out to the circuit block of the signal 
system of a projector as shown in above-mentioned drawing 1 as a gestalt of other operations of this 
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invention is explained. In addition, since the configuration of the three-dimension interpolation section 
is realizable with the same configuration as the two-dimensional interpolation section 1 shown in above- 
mentioned drawing 2 , suppose that the configuration is omitted. 

[0055] In order to ask for a three-dimension correction function in the three-dimension interpolation 
section, the X-Y-Z space coordinates which set the Z-axis as signal level are set up, and it asks for the 
three-dimension correction function C (X, Y, Z) in the coordinate in it (X, Y, Z). Hereafter, how to ask 
for the three-dimension correction function C (X, Y ? Z) is explained, referring to drawing 6 . 
[0056] In this case, it will be inputted and stored in the coordinate data storing section 3 of the three- 
dimension interpolation section, the coordinate data Gc (Xc, Yc, Zc) of the amendment central point, the 
parameters XI, X2, Yl, and Y2 of the amendment range coordinate of a usual picture area 72, and the 
range Zl and Z2 of signal level where amendment reaches, i.e., range of a Z direction. Moreover, the 
amendment data Cc in the amendment central point Gc (Xc, Yc, Zc) will be inputted and stored in the 
amendment data storage section 6. 

[0057] Thus, while parameters XI, X2, Yl, Y2, Zl, and Z2 are stored in the coordinate data storing 
section 3, where the amendment data Cc (Xc, Yc, Zc) are stored in the amendment data storage section 
6, it can ask for three-dimension interpolation data like the approach which asked for the above- 
mentioned two-dimensional interpolation data. 

[0058] For example, the address data Xb of the direction of X, the address data Yb of the direction of Y, 
and the address data Zb of a Z direction can be defined as follows from the pixel G of arbitration (X, Y, 
Z) arid the top-most vertices of the rectangular parallelepiped of X-Y-Z space coordinates which are 
processed as shown in drawing 6 , and the location of the pixel G (X, Y, Z) processed. 
[0059] Time Xb=(X-Xl)/[ Z<=Zc / XI <=X<=Xc, YK=Y<=Yc, and / Zl <=] (Xc-Xl), Yb=(Y-Yl)/ 
(Yc-Yl), Zb=(Z-Zl)/(Zc-Zl) 

Time Xb=(X2-X)/[ Z<=Zc / Xc<X<=X2, Yl <=Y<=Yc, and / Zl <=] (X2-Xc), Yb=(Y-Yl)/(Yc-Yl), 
Zb=(Z-Zl)/(Zc-Zl) 

Time Xb=(X-Xl)/[ Z<=Zc / XI <=X<=Xc, Yc<Y<=Y2, and / Zl <=] (Xc-Xl), Yb=(Y2-Y)/(Y2-Yc), 
Zb=(Z-Zl)/(Zc-Zl) 

Time Xb=(X2-X)/[ Z<=Zc / Xc<X<=X2, Yc<Y<=Y2, and / Zl <=] (X2-Xc), Yb=(Y2-Y)/(Y2-Yc), Zb= 

(z-ziy(Zc-zi) 

Time Xb=(X-Xl)/[ Zc<Z<=Z 12 I XI <=X<=Xc, Yl <=Y<=Yc, and ] (Xc-Xl), Yb=(Y-Yl)/(Yc-Yl), 
Zb=(Z2-Z)/(Z2-Zc) 

Time Xb=(X2-X)/[ Zc<Z<=Z 12 I Xc<X<=X2, Yl <=Y<=Yc, and ] (X2-Xc), Yb=(Y-Yl)/(Yc-Yl), Zb= 
(Z2-Z)/(Z2-Zc) 

Time Xb=(X-Xl)/[ Zc<Z<=Z 12 I XI <=X<=Xc, Yc<Y<=Y2, and ] (xc-Xl), Yb=(Y2-Y)/(Y2-Yc) .Zb= 
(Z2-Z)/(Z2-Zc) 

Time Xb=(X2-X)/[ Zc<Z<=Z 12 I Xc<X<=X2, Yc<Y<=Y2, and ] (X2-Xc), Yb=(Y2-Y)/(Y2-Yc), Z b= 
(Z2-Z)/(Z2-Zc) 

When X, Y, and Z are except the above Xb=Yb=Zb=0[0060] The address data Xb, Yb, and Zb m the 
pixel G (X, Y, Z) calculated in the location data-processing section 5 as mentioned above are supplied to 
the three-dimension interpolation processing section 7, and it sets in the three-dimension interpolation 
processing section 7. He is trying to ask for the three-dimension interpolation data C (X, Y, Z) of the 
pixel G of arbitration (X, Y, Z) based on these address data Xb, Yb, and Zb and the amendment data Cc 
from the amendment data storage section 6. 

[0061] For example, C(X, Y, Z) =Cc*Xb*Yb*Zb can show the three-dimension interpolation data C (X, 
Y, Z) in the pixel G of the arbitration called for by linear interpolation (X, Y, Z). 

[0062] thus, amendment according to a coordinate location by using the correction function C (X, Y, Z) 
which has the position coordinate (X, Y, Z) of a certain pixel G obtained in the three-dimension 
interpolation section in a variable in the gestalt of other operations of this invention -- in addition, 
amendment by signal level is attained and nonlinear processing with a still higher adjustment degree of 
freedom can be performed. 

[0063] Here, when amending the gamma correction section 40 which showed the location (X, Y, Z) 
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obtained in the three-dimension interpolatiqn section to drawing 1 using the correction function C (X, Y 5 
Z) which it has in a variable is considered, the output gamma of the gamma correction section 40 is 
expressed with function [ of an input signal Z ] gamma (Z). Therefore, when the output of the gamma 
correction section 40 at the time of applying the three-dimension correction function C (X, Y, Z) 
obtained in the three-dimension interpolation section which was described above is set to delta, the 
output delta of the gamma correction section 40 is delta(X, Y, Z) =gamma(Z)+pC (X, Y, Z). (however, p 
constant) 

It can be shown by carrying out. 

[0064] That is, when performing three-dimension interpolation, it could be said that the gamma 
correction function delta performed the gamma correction which changes with the locations and signal 
level of Pixel G as it not only can apply amendment by the position coordinate (X, Y), but becomes 
possible to apply amendment only by signal level Z (20IRE-50IRE), for example, is shown in drawing 

[0065] In addition, in the gestalt of this operation, although the case where it applied to the signal 
system of the liquid crystal projector in which the two-dimensional interpolation section 1 or the three- 
dimension interpolation section is carried by the projection mold television receiver was explained, it is 
possible to apply, for example to various image display devices, such as CRT (Cathode Ray Tube), PDP 
(Plasma Display Panel), and PALC (Plasma Addressed LiquidCrystal), without being limited to this. 
[0066] 

[Effect of the Invention] As mentioned above, as explained, according to this invention, the 
heterogeneity of the quantity of light distribution from the light source which carries out incidence to the 
heterogeneity and the display device by the location and signal level in the display area of the properties 
(a transparency property, a reflection property, luminescence property, etc.) over an input signal can be 
amended now. 

[0067] Moreover, since what is necessary is for there to be no need of having the correction value for 
every pixel, and just to set up discretely, it can realize on a scale of a small circuit, and can consider as 
the high thing of practicality. Since an amendment center position and the amendment range can set up 
freely, while being able to amend brightness and chromaticity nonuniformity in the location of the 
arbitration on a screen, there is also ah advantage that amendment of the nonuniformity whose 
amendment data are not a concentric circle-like for at least one is attained further again. 



[Translation done.] 
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[Claim(s)] 
[Claim 1] 

Division processing which makes the amendment central point common and divides into at least four 
rectangle fields the amendment field set up based on amendment coordinate data, 

Judgment processing whose pixel location of the pixel which interpolates judges whether it is located in 
which field of the above-mentioned rectangle field, 

The judgment result by the above-mentioned judgment processing, and address data data processing 
which is due to the above-mentioned amendment coordinate data, and calculates the address data of the 
above-mentioned pixel in each above-mentioned rectangle field, 

Interpolation data data processing which calculates the interpolation data for interpolating the above- 
mentioned pixel based on the amendment data and the above-mentioned address data of the above- 
mentioned amendment central point, 
The interpolation approach characterized by performing. 
[Claim 2] 

A division means to divide into at least four rectangle fields the amendment field set up based on 
amendment coordinate data, using the amendment central point as common, 
A judgment means by which the pixel location of the pixel which interpolates judges whether it is 
located in which field of the above-mentioned rectangle field, 

An address data operation means for it to be based on the judgment result and the above-mentioned 
amendment coordinate data of the above-mentioned judgment means, and to calculate the address data 
of the above-mentioned pixel in each above-mentioned rectangle field, 

A interpolation data operation means to calculate the interpolation data for interpolating the above- 
mentioned pixel based on the amendment data and the above-mentioned address data of the above- 
mentioned amendment central point, 

preparation ****** - the interpolation circuit characterized by things. 
[Claim 3] 

The above-mentioned amendment central point is an interpolation circuit according to claim 2 
characterized by being set as the maximum amendment point in the above-mentioned usual picture area. 
[Claim 4] 

The above-mentioned division means is an interpolation circuit according to claim 2 characterized by 

dividing the above-mentioned amendment field into eight method object fields of merit. 

[Claim5] 

A data-processing means to perform necessary data processing to the image data inputted, 
Display means, 

A display-control means to perform the display control for displaying an image on the above-mentioned 

display means based on the output of the above-mentioned data-processing means, 

It consists of an interpolation circuit which generates and outputs the interpolation data used when 

performing necessary data processing in the above-mentioned data-processing means, 

The above-mentioned interpolation circuit, 

A division means to divide into at least four rectangle fields the amendment field set up based on 
amendment coordinate data, using the amendment central point as common, 
A judgment means by which the pixel location of the pixel which interpolates judges whether it is 
located in which field of the above-mentioned rectangle field, 

An address data operation means for it to be based on the judgment result and the above-mentioned 
amendment coordinate data of the above-mentioned judgment means, and to calculate the address data 
of the above-mentioned pixel in each above-mentioned rectangle field, 

A interpolation data operation means to calculate the interpolation data for interpolating the above- 
mentioned pixel based on the amendment data and the above-mentioned address data of the above- 
mentioned amendment central point, 

preparation ****** - the image display device characterized by things. 
[Claim 6] 
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The above-mentioned amendment central point is an image display device according to claim 5 
characterized by being set as the maximum amendment point in the above-mentioned usual picture area. 
[Claim 7] 

The above-mentioned division means is an image display device according to claim 5 characterized by 
dividing the above-mentioned amendment field into eight method object fields of merit. 
[Claim 8] 

The above-mentioned data-processing means is an image display device according to claim 5 
characterized by being constituted including the white balance equalization circuit which performs white 
balance adjustment of the above-mentioned image data by which an input is carried out. 
[Claim 9] 

The above-mentioned data-processing means is an image display device according to claim 5 

characterized by consisting of gamma correction circuit **** which perform the gamma correction of 

the above-mentioned image data by which an input is carried out. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[The contents of amendment] 

[0001] 

[Field of the Invention] 

In image display, such as a display and a projector, in case this invention performs nonlinear processing, 
such as linearity processing of white balance adjustment etc., or a gamma correction, it relates to the 
image display device equipped with the suitable interpolation approach, an interpolation circuit, and 
such an interpolation circuit. 

[Procedure amendment 4] <BR> [Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The contents of amendment] 

[0014] 

[Means for Solving the Problem] 

This invention is made in view of such a trouble, and the interpolation approach of this invention makes 
the amendment central point common for the amendment field set up based on amendment coordinate 
data. The division processing divided into at least four rectangle fields, and the judgment processing 
whose pixel location of the pixel which performs interpolation judges whether it is located in which 
field of a rectangle field, The judgment result by judgment processing, and address data data processing 
which is due to amendment coordinate data and calculates the address data of the pixel in each rectangle 
field, Based on the amendment data and address data of the amendment central point, it was made to 
perform interpolation data data processing which calculates the interpolation data for interpolating a 
pixel. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[The contents of amendment] 

[0015] 

Moreover, it is characterized by equipping the interpolation circuit of this invention with the following. 
A division means to divide into at least four rectangle fields the amendment field set up based on 
amendment coordinate data, using the amendment central point as common A judgment means by which 
the pixel location of the pixel which interpolates judges whether it is located in which field of a 
rectangle field The judgment result of a judgment means A interpolation data operation means to 
calculate the interpolation data for interpolating a pixel based on an address data operation means for it 
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to be based on amendment coordinate data and to calculate the address data of the pixel in each 

rectangle field, the amendment data of the amendment central point, and address data 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0016 

[Method of Amendment] Modification 

[The contents of amendment] 

[0016] 

Moreover, the image display device of this invention consists of an interpolation circuit which generates 
and outputs the interpolation data used when performing necessary data processing in a data-processing 
means to perform necessary data processing to the image data inputted, a display means, a display- 
control means to perform the display control for displaying an image on a display means based on the 
output of a data-processing means, and a data-processing means. And it is characterized by equipping an 
interpolation circuit with the following. A division means to divide into at least four rectangle fields the 
amendment field set up based on amendment coordinate data, using the amendment central point as 
common A judgment means by which the pixel location of the pixel which interpolates judges whether 
it is located in which field of a rectangle field The judgment result of a judgment means A interpolation 
data operation means to calculate the interpolation data for interpolating a pixel based on an address data 
operation means for it to be based on amendment coordinate data and to calculate the address data of the 
pixel in each rectangle field, the amendment data of the amendment central point, and address data 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 00 1 7 
[Method of Amendment] Modification 
[The contents of amendment] 
[0017] 

In above-mentioned this invention, the amendment field set up based on amendment coordinate data is 
divided into at least four rectangle fields, using the amendment central point as common, and the pixel 
location of the pixel which interpolates judges whether it is located in which field of a rectangle field. 
And it is based on the judgment result arid amendment coordinate data, and he is trying to calculate the 
address data of the pixel in each rectangle field. He is trying to ask for the interpolation data for 
moreover interpolating a pixel based on this address data and the amendment data of the amendment 
central point by the operation. 



[Translation done.] 
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